Abstract. Hydrophilic surfaces influence the structure of water close to them and may thus affect the isotope composition of 8 water. Such an effect should be relevant and detectable for materials with large surface areas and low water contents. The 9 relationship between the volumetric solid:water ratio and the enrichment of heavy isotopes in adsorbed water compared with 10 unconfined water was investigated for the materials silage, hay, organic soil (litter), filter paper, cotton, casein and flour.
For statistical evaluation we report two-sided 95% limits of confidence (abbreviated CL) to separate between treatments and 137 OLS regression to describe relations between two variables. Measured values were fitted to expected relations by 138 minimizing the root mean squared error (RMSE). Statistical requirements (normal distribution) were met in all cases.
139

Modelling
140
Conceptually, we assumed water to be part of one of two pools, which are arranged in a shell-like structure around the solid: 141 an inner shell (or layer) which is in immediate contact or close to the surface of the solid and an outer layer that differs in 142 thickness depending on the moisture content or solid:water ratio of the sample. Assuming that the outer layer has the same 143 isotopic composition as the unconfined water once equilibrium was attained and that the inner layer has an isotopic 144 composition that is influenced by the solid, the isotope composition of total adsorbed water (δ T ) was defined as:
146
where f O is the fraction of water in the outer layer isotopically identical to the unconfined water, δ U and δ S are the isotope 147 compositions of unconfined water and water influenced by the surface.
148
We defined enrichment (ε S ) between δ S and δ U as
150
Combining eq. (1) and (2) leads to:
From this it follows that the apparent enrichment (ε a ) between the total water in the material and unconfined water is given 153 as: 
217
In order to exclude that the enrichment was caused by incomplete extraction, we compared the observed enrichments with 218 predictions based on Rayleigh fractionation resulting from incomplete extraction ( 
498
Biogeosciences Discuss., doi:10.5194/bg-2016 Discuss., doi:10.5194/bg- -71, 2016 Manuscript under review for journal Biogeosciences Published: 10 March 2016 c Author(s) 2016. CC-BY 3.0 License. 
